The aim of this work was to study the physicomechanical and rheological properties of trial specimens of 1,2-SPB produced by the Efremov Synthetic Rubber Works. The reference materials were syndiotactic polydiene of grade JSR RB produced by the Japan Synthetic Rubber Co. and industrial divinyl-styrene thermoplastic elastomer DST-30R 814 (TU 38-403-27-98).
Polymer specimens for physicomechanical tests were prepared by compression moulding (150 °C, 11 MPa, 10 min). The tensile strength and breaking elongation were determined to GOST 270-75. The Shore hardness was measured to GOST 263-75. The brittle point was found according to GOST 7912-74. The glass transition temperature and fl ow temperature were determined on a thermomechanical unit under a load of 9 kg/mm 2 with a heating rate of 3 K/min. The molecular weight of the polymer specimens was found by gel permeation chromatography on a Waters-200 instrument. The microstructure (content of 1,2-units) was determined from IR spectra obtained on a Specord M-82 spectrophotometer. The rheological properties of the polymers were studied by capillary viscometry on an IIRT instrument in the temperature range 120-190˚C under a load of 11.8-158.9 N (capillary of 8 mm length and 2.09 mm diameter).
Use was made of specimens of syndiotactic polydiene (SPB-1 and SPB-2) of different molecular weight, polydispersity, degree of crystallinity, and syndiotacticity. The molecular structural characteristics of the polymers are presented in Table 1 .
The experimental results indicate that the studied specimens of 1,2-SPB have a similar microstructure to JSR RB polymers -the content of 1,2-units amounts to 85-90% (90% in the reference) and the average molecular weight x 10 -3 = 115-128 (120 000 in polymer JSR RB). It must be pointed out that SPB-1 is similar in degree of crystallinity to JSR RB 810 polydiene (degree of crystallinity 15%), while SPB-2 is similar to JSR RB 820 (25%).
The syndiotactic polydienes studied are similar in physicomechanical properties to JSR RB polymers ( Table 2) . At the same time, in contrast to the reference materials, they exhibit a higher tensile strength but a lower breaking elongation. Furthermore, the polymer products examined are characterised by appreciably higher melting temperatures and softening points ( Table 2) .
The results of thermomechanical tests of 1,2-SPB indicate the presence in the polymer of two glass transition temperatures: T 1 ranges from -15 to -18 °C and T 2 ranges from 32 to 33 °C. The presence of two glass transition temperatures for 1,2-SPB may be the result of the fact that the structure of the thermoplastic elastomer is two-phase. The existence of two phases seems to be due to the presence in the polymer, along with 1,2-structures, of the products of 1,4-polymerisation. It must be pointed out that a similar picture was observed in divinylstyrene block copolymers [4] . The presence of two glass transition temperatures in these copolymers is attributed to the existence in their structure of phases that correspond to polystyrene and polydiene blocks.
Experimental results indicate that 1,2-SPB is markedly inferior in such characteristics as tensile strength and breaking elongation, and also cold resistance (assessed from the brittle point), to divinylstyrene thermoplastic elastomer DST-30R (Table 2) , but possesses higher hardness.
To assess the workability (processability) of 1,2-SPB, a study was made of the rheological properties of SPB-1 polydiene in the temperature range 120-190 °C under a load of 11.8-158.9 N. The rheological properties of the thermoplastic elastomer were characterised using the melt fl ow index (MFI) as a function of temperature and applied load (Figure 1) .
On the basis of experimental results obtained in measuring the MFI of syndiotactic polydiene SPB-1, the parameters of viscous fl ow were calculated: the shear stress τ, the shear rate γ, and the effective viscosity of the polymer melt η eff [5, 6] . The dependence of the shear rate of polydiene melts on shear stress in logarithmic coordinates makes it possible to conclude that 1,2-SPB melts in the studied temperature range have an inherent Newtonian nature of fl ow -the polymer melt viscosity in the temperature range studied decreases with increase in shear rate and stress (Figure 3) .
The fl ow index n, which determines the degree of Newtonian behaviour of the liquid [6] , and is characterised by the slope tangent of the fl ow curves of the polydiene melt to the ordinate axis, hardly changes with increase in temperature and amounts to 0.70 ± 0.1, which is similar to the value of n (0.58) found for the fl ow curves of DST-30R (Figure 2) . Experimental results indicate that 1,2-SPB melts, compared with DST-30R, (Figures 1 and 2) . The melt viscosity of syndiotactic polybutadiene, other conditions being equal, is appreciably lower than the viscosity of divinylstyrene thermoplastic elastomer (Figure 3) , although, with increase in the test temperature, the difference in viscosity of 1,2-SPB and DST-30R decreases.
For DST-30R melts, the dependence lg η eff -1/T has an infl ection corresponding to a temperature of 160 °C (Figure 4) . The presence of an infl ection for copolymers of styrene with butadiene is connected with change in the nature of melt fl ow on account of decomposition of the polystyrene phase and the formation of a homogeneous melt consisting of polystyrene and polybutadiene blocks [4] . This is confi rmed by change in the apparent activation energy of viscous fl ow of DST-30R at temperatures below the phase transition (E A1 = 77 kJ/mol) and above the phase transition (E A2 = 118 kJ/mol).
The dependence lg η eff -1/T for 1,2-SPB under different loads is linear in nature (Figure 4) , and here the slope of the lines hardly changes with change in load. The apparent activation energy of viscous fl ow of 1,2-SPB amounts to ~55 kJ/mol, which is appreciably lower than the value of E A for DST-30R. Consequently, melts of syndiotactic polybutadiene possess higher fl ow by comparison with DST-30R and can therefore be processed at lower temperatures and loads.
Thus, the investigations carried out have shown that the trial specimens of syndiotactic 1,2-polybutadiene are similar in their characteristics to polymers of grade JSR RB. In a number of physicomechanical properties, the polydienes studied are inferior to divinylstyrene thermoplastic elastomer, but they have superior workability and can be processed at lower temperatures and loads. This makes the use of 1,2-SPB promising for the production of materials where well balanced properties both of a thermoplastic polymer and of an elastomer are required.
